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IHE ASCNOnr STORST: A »Dt)IR^ 
Jos^ Kaplan (USA)^ 


In tbe 20th century, recognition of the Inportance of the {diyslcs and 
chenlstiy of Ue Earth's ifiper atno^)here gave iono^phalc research an Increasingly strong 
theoretical base. Eventually, it paved the way for a broad ^>ectniB of scientific activi- 
ties that are now referred to as ^>ace research, or space science. No history of i^search 
in q)ace can be conplete, I submit, without an account of the part that aeronony played 
in tdie origin of i^pace science, and the role that it has contiiued to play in inter- 
national space developments. In this brief memoir, I hope to locdc very briefly both at 
the past and the future of scientific research in space fl?om the vantage of my personal 
experiences. 

No attanipt will be made here to present a conplete picture of the way in which 
i(XK>E9>heric reseai*ch and aeronony eventually led to research in space; rather, iry account 
will be essentially autobiographical. Such an approach seems warranted because relatively 
few scloltists early recognized the lnirartance of the pAyslcs and chemistry of the Earth's 
vpper atmosphere. Fe»«? still were re^xxisible fcr the truly reneiicable impact that upper 
atmospheric research had upon international cooperation in science in the 1950s. Ihe 
creation of that remariable e nt er p r i se, the International Geophysical Year (IGY), and 
the unprecedented contlnuaticn of space research thereeifter, stems from the same taproot 
as aerc»Qny. 

In a remarkable tribute published an the occasion of Sydney Chapman's eightieth 
birthday,^ there are four short articles, each with the title "lonoi^herlc Physics and 
Amranomy." Hie authors are J.A. Ratcllffe, David R. Bates, M. Nlcolet and W.B. Hanswi.^ 
These four distinguished investigators call attention to the contributions that this 
great scientist made to two of the most exciting parts of what 1 now like to refer to as 
"Astrogeophyslcs." I refer, of course, to two ijiiiortant disciplines, Icxiospheric physics 
and aetxMxny, experimental and theoretical methods for studying the Earth and its 
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relations to the Sun. With this in mind, I could prqperly call this short manolr, •The 
Astrogpophysics Story*” because more than any other single influ«Tce, the development of 
aeroncmy under the inspiration of Sydney Chapman and a relatively small ©Toup of youiiger 
scientists has been responsible for the remarkable achievements and even more remarkable 
promise of science in space. 

Chaproan^s interest in what is now called aeronomy began in the early 1920s* 
grew considerably in the 1930s, and ccsitinued unabated in the period following World 
War II. It was Chapnan* with the help of a f'?w of us vdio became increasingly active in 
aeroncmy after the end of the war, who support(3d adc^tion of the new name, the Inters 
national Association of Geonagnetism and (lAGA)* for irdiat was previously the 

International Association of Terrestrial Magietism and Electricity. This change was 
announced at the 195^ General Assembly of the International Union of Geodesy and 
Geophysics (lUGG) in Rome* where Chapman was the presiding officer. 

With this change in the name of cxie of the sewn assoclaticais that nade up the 
lUGG* aeroncmy finally found an international home that it has occupied with increasing 
activity and distincticai. I had the privilege of beir^ president of the lAGA fnxa 1957 
to I960, and of the IIKjG rrom 1963'-1967* I also had the pleasure of organizing a 
synposium on the upper atmoi^here at the lUGG General Assembly held in Oslo, Norway, in 
1958. It was ttiere that aeronomy began to come of age. Subsequently, a regular series 
of upper atmosphere synposia have been held on the occasion of each successive lUGG 
General Assembly* and aeronomy has become an increasingly visible and liiportant part of 
the lUGG and has begun to play a sigrdficant role in the activities of the Internrational 
Union of Radio Science (URSI). 

The story of aeronomy, as the reader may have guessed* is lai^ly the story 
of Sydney Chapman's leadership of an ever-growing group of scientists. In additicm to 
his outstanding scientific exairple, he brought these men together in the lAGA* helped 
them develop very lirportant parts of astrogeophysics, and inspired them in many areas of 
international scientific cooperation that exist today in the International Council of 
Scientific Unions (ICSU). I say this because aeronomy was principally responsible for 
the Interest in and eventual great success of the International Geophysical Year and its 
remarkable offspring* science in space. ^ Thus, it was no accident that Sydrey Chapman 
served as the International President of the IGY. It was my honor to be Chairman of the 
U.S. ^fetional Gannlttee for the IGY in the fetional Acadeny of Sciences. The story of 
the IGY and its continuing lirpact on international cooperation in many areas of science 
since 1957 is a drairatic example of the unforeseen effects of imaginative scientific 
efforts. 

To provide future historians with otherwise inaccessible material and guidaixe 
on the unwritten story, I believe that scientists should write more autobiographl.cal notes 
than have normally been custcmary. In this memoir, I should mention briefly my own 



aclenfclflc experiences that have played sone part In the development of astrogeoiAiyBics. 
Itaese Mill be almost entirely restricted to ny role In the steadily increasing esf^msis 
on ledboratory studies of atiso^Aierlc and apace physlcst and to ny related activities in 
the ICSO. 

interest in atnoq]hBric physics really began in 1927 at Princeton university, 
with ny discovery that the g r ee n line of atOBdc oxygm, a prominent feature to both the 
aurora and the airglow, could be observed in the qpectrun of the Leids-^biylelgh afterglow 
of nitrogen. Dils discovery came shortly after NcLermen, also in 1927, had produced an 
oxygen green line In electrical discharges and identified it with the airglow line 
measured by Babcock and with the auroral gree n line. After reading J. C. NcLmran's 
paper I realised that the line I had observed in the nitrogen afterglow was due to traces 
of oxygen that had been present. This accidental discovery led me to further studies 
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deliberately directed at an understanding of the qpectra of aurora and airglow. 

At the time of this first observation of the green auroral line of chemi- 
lirndnescenee, I knew practically nothing about either the aurora or the 11^ of the 
nl^it sky, as the airglow was then known, principal Interest involved the production 
and properties of atosdc gases, based on ny thesis on atomic hydrogen, written shortly 
after R. W. Hood had produced atomic hydrogen in electrical discharges. At Princeton I 
studied other atomic gases produced by electrical discharges, exmninlng them outside the 
discharge. I started with further experiments cm atomic hydrogen, but soon turned to 
nitrogen in an attoipt to eiqplain the long-lived afterglow of nitrogen, now knoMi as the 
Lewis-Ray leigh afterglow. 

The fbct that the Lewis-Raylelgh afterglow was a property of nltrogmi, com- 
bined with ny accidental observation of the green line in the afterglow, led me to believe 
strongly that contlxued studies of the afterglow would help «cplain the then Incompletely 
understood ^>ectra of the aurora and the night edrglow. move in 1928 to the IMiverslty 
of California, Los Angeles, brought me into close contact with Babcock and other 
Ht. Wilson astrcmomers, and their interest in the ni^t airglow encouraged me to continue 
ny studies of active nitrogen and its possible relationship to upper atmo^dieric i^^ectra. 
Here, I should mmitlon the 1928 Cario-KEplan hypothesis Silch used both metastable atcxns 
and molecules of nitrogen in an attenpt to explain the Icmg life of the afterglow of 
active nitrogen. None of the metastable atoms or the metastable molecule of nitrog«i 
which were used fay Carlo and nyself to explain the afterglow had ever been directly 
observed in the laboratary; the green line of oxygen was a "forbiddwi line" that cjrlgl- 
nated on a low-lying metastable state of atomic oxygen. The idea of Introducing metastable 
states into the nitrogen afterglow problem reedly came from the discovery of the green 
line excitation referred to earlier. 

During the 1930s I continued studies of active nitrogen that led to the dis- 
coveries of oSier nitrog«i afterglows, and to the direct Identification of metastable 
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nitrogen nolecules and atone In both afterglows and discharges. Ihese studies also led 
me to the identification of forblddoi nitrogen atomic and molecular radiations In auroral 
qpectra. My relatively slnple laboratary studies he^;>ed cormlderably to claruy our 
understanding of the Earth's ui^>er atno^here and at the same time added to our knowledge 
of the atoms and molecules of nltrogoi and ox^en. In my own ndnd at least, I am certain 
these experiments helped me to realize the Importance of the uppmr atmosi^iere as a great 
and conpleac laboratory in which the chemistry and physics of oxjigmi, nltrogmi and hydro- 
gen could be studied. 

Ihe introduction of rockets for scientific purposes In the 1940s led to 
exciting and ra^ld (tevelopments In aeronony.^ Nearly all that we had learned before 
Instrunented rockets became available was subject to changes that this new tool made 
possible. We could now look at the Sur. without the Interference of the Ehrth's atmos- 
fdiere, and we could study tdie hl^ atmo^here directly. 

M/ role in these post-war developments. In the second half of the forties and 
the early fifties, helped stimulate interest In the i 4 ^r atmo^hmre. However, I also 
trained a number of outstanding students, some of iidxxn have distinguished themselves In 
atrao^herlc and space research. In addltlcxi, I found myself In a strcxig position to 
develop si^iport for the then relatively expensive rocket experiments, and In this way to 
move into the great period of rocket and ^lace studies that occurred during the IGY.^ 

I have no doubts regarding the quality and quantity of exciting scientific results that 
will come to mankind as a result of the Initiation of the ^>ace program during the IGY. 

Fart of the citation for the Hod^dns Medal and Prize of the Smithsonian 
Institution, tdilch I shared In 1965 with S. Chapman and M. Hlcolet, stated that the award 
was given for ccsitlnilng effort in making and in^lrlng laboratory experiments directed 
at understanding the observed radlatlois from the i^iper atmo^here, anticipating the sig- 
nificance of ^>ace research, major ccxitrlbutlons to the InteiDatlcxial Geophysical Year, 
and enthusiastic support of International geophysical research. I mention this only 
because It Is very unlikely that the award would have come to me had I not acclctentally 
produced the green auroral line in chemlliminescence many years before. 

I submit strongly that as Important as the scientific parts of the aeronony 
story may be, the social, political and economic aspects of aeronomy, Icxxjspheric physics, 
solar-terrestrial relationships, and science In space may be far more significant histori- 
cally. Scientists nust learn to tell the story their discoveries hold for society If 
sig^rt for making accidental discoveries In AindamentEil e}q>erimentatl0n Is to ccxitlnue. 

part In the aeronony story Is but one of many exanples of the significance of such 
unfoi?eseen discoveries. 
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